Phosphorylation of Bazooka (Baz)/PAR-3 by atypical protein kinase C (aPKC) in Drosophila has been supposed to be a crucial event in the formation and functionality of the PAR/aPKC complex, stabilizing the complex at the apical membrane and subsequently recruiting other polarity markers or cell fate determinants to either the apical or basal membrane in epithelia or neural stem cells (neuroblasts, NBs).
Baz binds aPKC not only by its conserved aPKC binding motif but also via its second and third PDZ domain. Deletion of the PDZ domains almost abolishes Baz binding to aPKC without affecting the phosphorylation at S980. We show that in contrast to its behaviour in a mammalian cell culture system, phosphorylation of Baz by aPKC at S980 does not lead to weakening of the complex but in contrast to a stronger binding. We performed a functional and structural analysis of the Baz protein and found that the C-terminal, which is poorly conserved, contains a lipid binding domain and is capable to tether Bazooka and the PAR-complex to the apical membrane. Additionally, we identified an up to now undescribed region to be essential for membrane localization, which is conserved between Baz and human PAR-3.
In contrast, the well-conserved three PDZ-domains of Baz have no function in the subcellular localization of Baz but seem to function rather as protein interaction surfaces to recruit other proteins to the Baz scaffolding unit. In agreement with this, we found that, in mercury mutant oocytes and follicle cells, the microtubule network was strongly destabilised. As the establishment of polarity is a MT dependant process, the loss of polarity observed in mer-S147
